Computerized dietary assessment programs are often used for nutrition education research and practice. This article provides an informal overview of 29 dietary assessment programs mentioned in the literature covered by MEDLINE from 1996 to 2003, along with the components and capabilities of these programs derived from additional sources as needed. According to the literature, the advantages of using computers for dietary assessment include standardization of the questioning sequence, fast and easy processing, immediate results, and increased flexibility.The disadvantages include the need for typing skills and computer literacy, as well as potential bias in the responses if an interviewer is required. capabilities of these programs derived from additional sources as needed. According to the 6 literature, advantages of using computers for dietary assessment include standardisation of the 7 questioning sequence, fast and easy processing, immediate results, and increased flexibility. 8
Computer-assisted self-assessment in which a respondent uses the computer to complete their 7 own assessment. Computerised assessment refers to both. 8
9
There are a number of cognitive advantages to using computers for dietary assessment, rather 10 than non-computerized approaches (1). These include enhanced communication through 11 pictures, standardisation of the questioning sequence (2), decreased bias toward socially 12 undesirable questions (3) and the ability to collect data in a neutral environment (in the case of 13 self-assessment) (1). Disadvantages include the need for typing skills and computer literacy as 14 well as potential bias in the responses if an interviewer is required (4). Speech recognition and 15 touch screen technology may enhance computerised assessment (5) as they are incorporated 16 into newer programs. 17
18
Computerised assessment can maximize effectiveness of dietary advice because it provides 19 automatic feedback, tailored to the individual. Feedback may be personalised by drawing 20 relevant recommendations from an ordered message archive (word processor) to form a letter 21 (6). Automated feedback of this nature has been shown to be more effective than generalized 22 feedback in diabetes management (16) . Tailored feedback can have both motivating and 23 reinforcing effects (6). Feedback may take the form of graphs or tables representing theadequacy of a person's nutritional intake, health risks associated with low or high intakes 1 identified by the assessment, and related nutrition recommendations and recipes. Some even 2 generate related shopping lists (7) . Tailored feedback should provide recommendations based 3 on an individual's usual eating habits, food preferences and stage of change (8) . 4 5 Not all computerised dietary assessment programs have an advice component. In many cases 6 the program simply reports results of the dietary assessment which the dietitian or nutritionist 7 uses to formulate advice or to assess change in dietary intake. In contrast, most computerised 8 assessment programs include some form of 'memory enhancement' features to help 9 respondents remember all details of their usual diet. Probe questions (9) and audio/visual aids 10 tend to be employed in assessment programs (1). In older programs where audio or visual 11 effects are not available to prompt the respondent's memory, food descriptions, probe 12 questions and prompts may be presented in text format. Meal-based questions have been 13
shown to result in more accurate reporting than questions regarding individual foods (1, 9). 14 15 With newer computerized programs, clients may select a food from photographs integrated into 16 the program and drag the image of that food to a plate (10) representing the foods as they are 17 eaten together. Approaches such as these enable respondents to focus on the timing, setting 18 and task to be remembered (9). Manual methods of assessment limit the accuracy of reporting 19 actual consumption (11) unless direct visual representations of the food and plate waste can be 20 conducted (12). 21
Portion sizes visualised through realistic images (7, 13) In research, missing data may require the investigator to utilize multiple sources of 11 information on food composition including databases other than the one included with the 12 computer program, articles from the scientific literature, and information from food 13 manufacturers (15). Spelling errors and errors in identification of specific foods may also 14 create problems, especially with self-administered computer-assisted dietary assessment. (Table 1) . Of these, 13 were based on a food record, 8 on a diet history, 5 23 on a food frequency questionnaire, and 5 on a 24 hr recall. These figures do not equate to 29 24 because some programs support more than one type of assessment. Two programs were alsoidentified for nutrition education (17, 18), 1 program for nutrition intervention using weighed 1 food records (19, 20) and 2 programs used a manual form of assessment followed by computer 2 analysis of scan cards (21, 22). These 5 programs were not included in the analysis. 3 4 The programs varied depending on whether they analysed for foods (by group) or nutrients and 5 the means by which nutrients values were obtained. The number of items included in the foods 6 databases also varied substantially, from 70 to over 23,000 foods, including brand names. 
